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(54) Bank note identification 

(57) Apparatus for identifying the 
denomination of a bank note com- 
prises a sensor 1 4 which senses 
light reflected from an incremental . 
area 1 6 of a bank note 10 to 
produce an output which is passed 
to a storage 24 at intervals. When 
sufficient sample outputs have been 
stored in the storage 24 a control 
28 causes each sample to be com- 
pared in a comparator 30 with a 
number of previous samples taken 



in a pre-selected sequence so as to 
produce a multi-bit correlation num- 
ber. Each correlation number thus 
formed is then compared with refer- 
ence multi-bit numbers derived 
from scanning a corresponding sec- 
tion of a number of notes of the 
different denominations to be iden- 
tified. If the multi-bit number de- 
rived from the scanning is the same 
as any of the reference multi-bit 
numbers, a correlation count for 
that particular denomination is in- 
cremented. This process is repeated 
for the whole area of the note and, 
on completion, the correlation 
counts for the different denomina- 
tions are compared. Provided the 
ratio of the largest correlation count 
to the next highest correlation count 
is 1 .28 or greater and the largest 
correlation count is at least 28, the 
note is identified, as shown by an 
indicator 36. 
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SPECIFICATION 

Bank note identification 

5 The invention relates generally to automated banking equipment and particularly to an 5 
automatic currency discriminator for currency counting machines and the like. 

In the field of automated banking, many sophisticated machines have been developed in 
recent years which are useful in automating many of the heretofore manual operations 
performed in the banking industry. Of particular concern has been automated equipment for 
1 0 identifying the denomination of currency. 1 0 

Many of the existing techniques are either excessively complicated, making high speed 
verification difficult or they lack the required accuracy for application in the banking industry. 
Furthermore, those approaches which are complicated also suffer from being rather costly to 
implement regardless of operation speed. 
15 it is, therefore, a principal objective of the present invention to provide a currency 1 5 

discriminator particularly useful in high speed automated banking devices such as currency 
counters. 

According to the present invention, the denomination of a bank note or the like is identified 
by a method in which a source of light is directed onto one surface of the bank note whose 

20 denomination is to be determined, the reflectance of light from a number of incremental areas 20 
disposed along the length of the bank note is measured, the reflectance of light from each 
incremental area is compared with the reflectance of light from each of a preselected number of 
other incremental areas taken in a pre-selected sequence so as to produce a first correlation 
signal responsive to the comparison for each incremental area and the first correlation signals 

25 are compared with respective second reference correlation signals corresponding to each 25 
denomination required to be identified so as to determine the denomination of the bank note. 

Apparatus for this purpose, in accordance with the invention, comprises means to produce a 
signal p„ whose magnitude is proportioned to the reflectance of light from an area of a bank 
note, means to store a representation for the reflectance of light from each of a plurality of 

30 different areas on the bank note, means to form a plurality of multi-bit correlation numbers N, 30 
where the first bit of each number is a one if p n >p n _ 2 but otherwise it is a zero, the second bit 
of each number is a one if p n >p n _ 4 but otherwise the second bit is zero, the third bit of each 
number is a one if p ft >p n _ 6 but otherwise the third bit is zero and the fourth bit of each number 
is a one if p 0 >p 0 _ 8 but otherwise the fourth bit is zero, where p n is the stored representation for 

35 the reflectance of light from a given area, p n _ 2 * s * ne stored representation for the reflectance of 35 
light from the second previous given area, p n _ 4 is the stored representation for the reflectance 
from the fourth previous given area, p n _ 8 is the stored representation for the reflectance from 
the sixth previous given area and p n _ 8 is the stored representation for the reflectance from the 
eighth previous given area, means for comparing each said multi-bit correlation number n with a 

40 multi-bit number which corresponds to the same four bit number derived from a sample note of 40 
each denomination of bank note detected by the apparatus and, on a favourable comparison, for 
incrementing a denomination count for the corresponding denomination, and means for 
producing an identity signal correlated to the identified denomination if the denomination count 
for such denomination is at least equal to 28 and is at least 1 .28 times any other denomination 

45 count. 45 
The invention will now be described in more detail, with reference to the accompanying 
drawings, in which: - 

Figure 1 is a block diagram of electronic circuitry for a currency discriminator according to the 
present invention; 

50 Figure 1a shows a sensor of Fig. 1 in diagrammatic form; 50 
Figure 2 shows the manner in which the control circuit of Fig. 1 is operable to cause the 
remaining circuitry to form a multi-bit correlation number N; 

Figure 3 shows the manner in which the control operates the remainder of the equipment so 
as to determine the largest correlation number N; 
55 Figures 4a, 4b and 4c show how the controls determine whether the largest correlation count 55 
is equal to or greater than 1.28 times the next largest correlation count- 
Figure 5 is a system block diagram for the preferred form of discriminator; 
Figure 6a is a front view of a sensor used in the preferred form of discriminator; 
Figure 6b is a plan view corresponding to Fig. 6a; 
60 Figures 7A and 7B are wiring diagrams; 60 
Figure 7 shows how the wiring diagrams of Figs. 7A and 7B fit together; 
Figure 8 shows a voltage regulator for th system; 
Figures 9A and 9B show an analogu signal processor; 

Figure 9 shows how the analogue signal processor of Figs. 9 A and 9B fit together; 
65 Figures 10A and 10B show a main processor; 65 
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Figure 1 0 shows how the main processor of Figs, 1 0A and 1 OB fit together; 
Figures 1 1A and 1 1B show a digital signal proc ssor; and 

Figure 1 1 shows how the digital signal processor of Figs. 1 1A and 1 1B fit together. 

In the diagram of Fig. 1. a bank note 10 is shown as being transported in the direction of the 
5 arrow 12 past a bank note sensor 14 which is arranged so that an area on the bank note, 5 
indicated at 1 6. is illuminated and the light reflected therefrom is sensed by the sensor 1 4. The 
sensor 14 is a light intensity sensor which outputs a digital representation for light which strikes 
it. 

One form of sensor is shown in greater detail in Fig. 1A wherein the bank note 10 again 

1 0 travels in the direction of the arrow 1 2. A light source 1 8 illuminates the surface of the bank 1 0 
note 10 so that light Is reflected therefrom through a shield assembly 20 to a light sensor 22. 
The shield assembly 20 is physically arranged with respect to the light sensor 22, the light 
source 18 and the bank note 10 in such a manner that light reflected from a rectangular area 
approximately 2 mm X 80 mm on one side of the bank note 10 is detected by the light sensor 

1 5 22. The analogue output of the light sensor 22 is placed on the line labelled video which, as is 15 
described in greater detail below, is stored in a storage device 24, as shown in Fig. 1 . 

In addition to providing an analogue output correlated to the reflected light from a rectangular 
area on the bank note 10, the sensor 14 includes a bank note distance-travelled sensor which 
will produce a pulse each time the bank note 10 travels a known distance such as 1 mm in the 

20 direction of arrow 12. One means for implementing such a sensor is to provide two rollers 26 of 20 
known dimensions which are urged toward each other to form a nip for the passage of the bank 
note 10, as illustrated. One of the rollers 26 is coupled to a rotation sensor including a disc with 
holes or slots in it through which light may pass. A photo sensor co-operates with the disc to 
produce an electric pulse each time the roller 26 turns through a predetermined angle. By 

25 properly selecting the dimensions of the rollers 26 as well as the slotted wheel, such an 25 
arrangement can produce a pulse every time the bank 10 travels a distance of 1 mm. 

The distance-travelled pulses from the circuitry shown in Fig. 2 are utilised by the control 28 
of Fig. 1 to determine when the video should be sampled to make certain that a different area is 
sampled than was previously sampled. For the arrangement where it is desired to determine the 

30 reflectance of light from an area 2 mm X 80 mm and the distance-travelled pulses occur once 30 
for every 1 mm of note travel, every other pulse from the rotation sensor of Fig. 1a is utilised to 
cause the video output to be stored in the storage 24. 

The circuit of Fig. 1 additionally includes a comparator 30 for producing a signal on its output 
line 32 whenever the input to terminal A is greater than that at terminal B. Such comparators 

35 are well known and need not be described further. 35 
The circuit of Fig. 1 also includes an in ere mentor 34 whose operation is directed by the 
control circuit 28 to increment a number received from the storage 24 and add one to that 
number and return it to storage 24. The system of Fig. 1 further includes a multiplication unit 
which is operative to multiply data received from the storage 24 under the direction of the 

40 control circuit 28 to produce a number which is 1 .28 times greater than that input to the 40 
multiplier 32. Incrementor and multiplication units are also well known and, therefore, need not 
be described. 

The circuit of Fig. 1 also includes an indicator 36 which is coupled to the control 28 and 
responds thereto to indicate the identity of the denomination of the bank note 1 0. 

45 In operation, the circuitry of Fig. 1 is first operative to store a decimal representation of the 45 
output from the sensor 14 into the storage 24. This is accomplished by means of the fact that 
every other pulse received from the rotation sensor in Fig. 1a causes a digital representation to 
be stored in the storage 24. For present day United States Federal Reserve Notes, once seventy 
two such samples have been taken across the reverse side of the bank note 10, sufficient data is 

50 available in the storage 24 to determine the denomination of the note itself. It should be noted 50 
that the reverse side of the note, i.e. the side of a note not containing a portrait, is utilised for 
denomination discrimination because it contains more information relevant to the denomination 
of the note than does the front side. 
When at least nine samples p„ (where n is an integer between 1 and 72) have been stored in 

55 the storage unit 24, the control 28 is operative in a manner shown in Fig. 2 to operate the 55 
systems to generate a plurality of multi-bit correlation numbers N. As shown in Fig. 2, n is first 
set to 8 and then incremented to 9. Then the digital representation for the sample p 9 is 
compared with the s cond previous sample, i.e. sample p 7 . If p 9 is greater than or equal to p 7 , a 
1 is set in the first bit position for correlati n number one. On the other hand, if p 9 is less than 

60 P7, a zero is placed into bit position one of correlation numb r one. Thereaft r p 9 is compared 60 
with the fourth previous sample p s and if the former Is gr ater than or equal th latter, a 1 is set 
into the second bit position of correlation number one. On the other hand, should p 9 b less 
. than Pb, a zero is placed into the second bit position of correlation number one. 

N xt the control 28 determines whether p 9 is greater than or qual to th sixth previous 

65 sampl D3. If it is, a 1 is placed into the third bit position of correlation number one and if it is 65 
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. The ™ffter the control 28 determines whether n is equal to 72 which would be th P if *ii 
the avertable data had been utilised to form correlation numbers h wl! taSUSS S^ve? 
that onhr sixty four correlation numbers are formed because at the outset J 'thl se^uen^TLn 
in Fig 2, n is set to 8 so that only sixty four such correlation numb^ca Too LSrateffor 
each bank note tested, f it is determined that n is not pni.p.1 tn 79 *, JT • - ^ ner3tea ]or 

10 ^meTn:!?' 0 , f ^ F^^ ^^^^J^H^ On 9 1 

the other hand, rf n is equal to 72, all sixty four correlation numbers have been formed aiJl IL 

M ^Jte- ^ °k t0 dete ™ nin 9 whether *e correlation ^^.^lESS^ 

ThB — -1— ^determ« 

1 5 c .,K eferrin ?i n, ? W to Fi9 " 3 J the control 28 flrst causes a " UI "ber N to be set to zero and 1 
m Pm ^ 8 ? y h ,nCrem8 , nted . by ° nB ; T*™**"' *" 8 correlation number N toSSSTfSn 
memory. Subsequently, the correlation numbers N„ N B . N,„ N„„ N and N whi^h 

SrTSftt 2rf CXpeCted COrre,atiD " numbera ^ reTpec ^ry 20 ? 1 00 $5 fJO ' SI 
$20.00 95O.0Oand $100.00 notes are fetched from memorj as well'.- SenVe cu'Sent 
° ET^S. 00 " Umber N fe """P** with the corresponding corrdatfon number N fo?a $? 00 20 
bill. If the two are equal, a $1.00 count is incremented. In ehhe^ Sse however' tne controT 

^entifying. Jf the current correlation number N is equal to a corresponding correlation number 
N,, the corresponding determination count is incremented. 5 P ono,n 9 correlation number 

« T ent eft™ 1 *™ number N ^ b^n compared with all corresponding correlation 30 

sss & whether N is equa ' to e4 - ,f n °" *• p= 2 

On completing the sequence of events shown in the flow chart of Fig. 3 the system 
according to Fig. 1 has a $1.00, $5.00, $10.00, 620.00, $50.00 and $100 00 rount where 
So^oonL^ 63 ?f- nUmbC L ° f ?, me8 * rt one «»rrelation number N coiTCS^orSe? to a 35 
T3S33 2 SS2.°? STS* N< f ° r , th - 8t Particu,ar da "°™nation of bank note. 

it snou d be noted that the above analysis assumes each note is either riaht side ud or urcirip 

40 This S thB SBmB . , T a y; J e - thB note s ™Y be either upside down or right side up 

SesoSno ^c^J. S J^ Pl, ^ ed M y , C ° mparin ? * e CUrrent correlation number N with all P 40 

SSSS =£E S2S U; £ S JJ-SS rj^SSSTi this 
S!tr adapted t0 permit the ^ tem to identi * otSrSSSti^ 

45 Statistical analysis had demonstrated mat when the largest count, as determined bv the a« 

teast equal to 28, then the bank note corresponds to that identified bv the particular 
denommafton count which is largest. For example, if the $5 00 ^Srrt iJStoS 28 and at least 

SO d e ^w 9re f2: thanthe $100 ' $1000 ' $20 - 00 ' $50.00 and $ 1 00 OO^unt then Ihe^ 
50 denomination of the note under test is a $5.00 note. 

orS^rfha^ fo I detefmin i" 9 Whether 8 9lven count » * ,eas » 2 8 and at least 1.28 times 
SSX snoSn So' 2?,** ■ P8rti l U ar b »»i s sh °™ in Figs. 4a, 4b and 4c. A sequence 
decision blod£ of En If d f t %T|! ,eS " h,Ch ° f the ^ UntS !s the ,ar S est - B Y tracing through the 
55 cl5S fa melam^ n^h J!L B PP" nBnt ,hat * *• control exits at point A, the $ 1 .00 

s>& count is the largest. On the other hand, exiting at pohts B, C, D, E and F resfectivelv 

corresponds to the $5.00. $ 10.00. $20.00, $50.00 and $ 1 00 00 c^untTbKne larqest A 

^rtZ^J^T^L* "P*" " ™ botn ri 9 ht sida and u^ide do^. 
Refemng now to Fig. 4b, when the control determines that the $ 1 .00 count is the largest 

60 l&VSSS^^* m T ,e T H aS t0 Whe,her * e $10 ° ~ unt is ' ar a a "th a " or £SZ 

count hSnSLS.^W- " i^f s T ence 3hown in R 9- 4b checks tether the $ 1 .00 60 
count is greater than 1 .28 times all th other counts. In this manner, if th answer is ves to 

frS^ '^ d >f th6 ^ Unt is 31 least 28 ' ft fe that *• note is a $ 1 OoTie The 

ShSTl 2?KS5Sl to ,ndi< T e i' e n ? e ntity —•!.«> "cte. If the $ 1 SSc unt i not 
dp "J?" ! tl,ne 8 a" other counts, then the bill cannot be identified with sufficient accurate 
65 and the indicator 34 is actuated to indicate that the note cannot b identified accurac Y 6g 
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In a similar manner, the control as depicted in Fig. 4b is operative when the $5.00 
d nomination count is the largest to compare the $5.00 count with the $1 .00, $10.00, 
$20.00, $50.00 and $100.00 count. If the $5.00 count is at least 1.28 times the $1.00, 
$10.00, $20.00, $50.00 and $100.00 count and is at least 28, then the note is a $5.00 note 
5 and the indicator 34 is actuated to indicate this. 5 
The control 28 operates in a manner depicted in Fig, 4c to produce an indication that the 
note is a $10.00, $20.00, $50.00 or $100.00 note where the corresponding count is at least 
28 and at least 1 .28 times all the other denomination counts for the particular note being 
tested. If the largest count identified by the sequence shown in Fig. 4a is not at least 1.28 

10 times the next largest count, or not at least 28, the note cannot be identified and the indicator 10 
34 is actuated to indicate the same. 

It will be recognised that the sequence for the control 28 as shown in Figs. 2, 3, 4a, 4b and 
4c can be modified somewhat from that shown to achieve the same result with the circuitry 
shown in Fig. 1 . In addition, it will be recognised that the discrimination of denomination in 

1 5 accordance with the present invention may readily be implemented by a circuit configuration 1 5 
different from that shown in Fig. 1 but which will achieve the same objective. For example, a 
system as depicted generally in Fig. 5 will operate in the manner described above to produce 
the same tests as that described above, although the specific details of the circuit operation are 
quite different. The circuit according to Fig. 5 includes at least two lamps 50 disposed in a 

20 position to illuminate a note 52 as it moves past the lamps 50 in a direction indicated by the 20 
arrow 54. The light reflected from the note 52 is sensed by a detector 56 which may comprise 
a type 52C solar cell manufactured by Optical Coating Laboratory Inc. of City of Industry, 
California, United States of America. Disposed between the lamps 50 and the detector 56 is a 
shield 58 with a centrally disposed opening 60 through which some light reflected from the 

25 note 52 can pass. By correct location of the detector 56, the shield 58, the note 52, and by 25 
correct selection of the size of the opening 60, the detector 56 can be made to respond only to 
light reflected from a given area on the note 52. As indicated earlier, the dimensions are 
preferably such that an area of 2 mm wide and 80 mm high is "seen" by the detector 56. 
A signal conditioning circuit 62 is coupled to the detector 56 and is for amplifying the 

30 analogue signal received therefrom. After amplification, the video received from the detector 56 30 
is transmitted by the signal conditioning circuit 62 to the edge of an engraving detector circuit 
64 and to a simple and hold circuit 66. The edge of engraving detector circuit 64 produces a 
signal at its output 68 once it has determined that engraving on the bank note is in view of the 
detector 56. 

35 The sample and hold circuit 66 is conditioned by a timing and control logic circuit 70 by way 35 
of a control signal which is transmitted to the sample and hold circuit 66 on line 72. When the 
signal appears at the sample and hold circuit 66 on line 72, the analogue input to the sample 
and hold circuit 66 becomes stored therein. The analogue signal stored in the sample and hold 
circuit 66 is converted by an A/D converter 76, which is coupled thereto, into digitised video 

40 data which is transmitted by way of line 78 to a peripheral inter-face circuit 80. When the 40 
micro-processor 82 is interrupted by the timing and control logic circuit 70 by an interrupt 
signal, the digital data in the peripheral interface circuit is transmitted to the micro-processor 82 
which stores it in the random access memory (RAM) 84. 
The micro-processor 82 is controaed by the control information found within the read only 

45 memory (ROM) 86. The sequence of events performed by the micro-processor 82 is generally 45 
the same as described above. On completing the scan of the note, the micro-processor 82 
indicates to the peripheral interface circuit 80 the identity of the bank note in the form of a 
denomination indication code. 
The details of the content of the read only memory 86 is shown below in Table 1 which 

50 operates in connection with the detailed circuit diagram shown in Figs. 7 to 1 1 . 50 
Referring briefly to Figs. 6a and 6b, the detector arrangement is shown in more detail. The 
detector includes a pair of parallel spaced bracket members 100 which are joined by a 
substantially planar member 102. Centrally located in the member 102 is a slot 104 which, as 
viewed in Fig. 6a, $s a narrow rectangular area disposed between the plurality of lamps 106 

55 which, in operation, are turned on in order to illuminate the note 108 as it moves by the 55 
detector. 
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As seen in Fig. 6a, the d t ctor 1 1 0 is disposed on a bracket 1 1 2 which is fixed to the rear 
surface of the member 102. The d tector 1 10 is position d as viewed in Fig. 6a so as to permit 
light reflected from a bank note 108 to pass through the slot 104 and strike the detector 110 
but light cannot hit the detector directly from the lamps 106. 
5 As a result of the operation described above, the micro-processor 82 of Fig. 5 inputs 72 5 
samples of digitised video data for each bank note that is scanned. Once this data is in the 
random access memory 84, the micro-processor 1 02 generates sixty four four-bit correlation 
numbers. The four-bit correlation number is created by taking four one-bit differences of the 
present sample p n as compared with the second previous, the fourth previous, the sixth previous 

10 and the eighth previous sample. In other words, the sample p n is compared with the second 10 
previous sample p n _ 2 ' the fourth previous sample p n _<, the sixth previous sample p n _ 6 and the 
eighth previous sample p n - 8 - ^ the sample p n is greater than or equal to the sample p„„ 2 ' a 
binary 1 is placed into the first bit of the four bit correlation number. If p n is greater than or 
equal to p n _ 4 , then a 1 is placed in a second bit of the correlation number. Where p n is greater 

1 6 than or equal to p n _ 8 , a 1 is placed in the third bit position of the correlation number. Further, if 15 
p rt is greater than or equal to p„-b, a binary 1 is placed into the fourth bit position of the 
correlation number. 

Once all the four-bit correlation numbers have been generated, they are then compared with 
permanently stored four-bit reference correlation numbers representing the corresponding 

20 element of each denomination. If a match exists between the test correlation number and the 20 
reference correlation number, a correlation of that sample with the reference is said to exist and 
a correlation count for that denomination of bank note is incremented. There are a plurality of 
such tests performed for each sample and they correspond to one test for each denomination 
which can be discriminated by the apparatus when the note is right side up and a corresponding 

25 number when the note is upside down. 25 
Once the last sample correlation number has been generated and compared with the 
corresponding reference correlation numbers, the micro-processor determines the denomination 
based on the following two criteria. If the ratio of the highest denomination count to the next 
highest denomination count equals or exceeds 1 .28, then the denomination can only be that 

30 corresponding to the highest count. If this ratio is less than 1 .28, the note is classified as being 30 
unknown. The second acceptance criterion is that the largest denomination count for the test 
note must equal or exceed 28. If both criteria are met, the micro-processor 82 actuates the 
peripheral interface 80 to produce a denomination identification code on the line so indicated. 
Figs, 7 to 1 1 show in complete detail an implementation of a currency discriminator 

35 according to the present invention wherein all circuit types are given their parameter value or 35 
commercial designation for reader convenience and is not intended as a limitation on component 
value or type nor as a restriction on the scope of the invention. 

CLAIMS 

40 1 . A method of identifying the denomination of a bank note or the like in which a source of 40 
light is directed onto one surface of the bank note whose denomination is to be determined, the 
reflectance of light from a number of incremental areas disposed along the length of the bank 
note is measured, the reflectance of light from each incremental area is compared with the 
reflectance of light from each of a pre-selected number of other incremental areas taken in a pre- 

45 selected sequence so as to produce a first correlation signal responsive to the comparison for 45 
each Incremental area, and the first correlation signals are compared with respective second 
reference correlation signals corresponding to each denomination required to be identified so as 
to determine the denomination of the bank note. 

2. A method of identifying the denomination of a bank note or the like, according to claim 1 

50 in which a third signal is generated in response to the degree of correlation between the first 50 
correlation signals and the second reference correlation signals and the third signal is compared 
with a pre-selected standard to determine the reliability of the denomination determination of the 
bank note. 

3. A method of identifying the denomination of a bank note or the like according to claim 2, 

55 wherein the third signal is generated in response to the degree of correlation by incrementing a 55 
denomination count when the first correlation signals correspond to the second reference 
correlation signals and determining and outputting, after all denomination counts have been 
incremented to their highest possible values for the bank note to be identified, the denomination 
count which is at least 28 and is at least 1 .28 times larger than the n xt larg st d nomination 

60 count. so 

4. A method of identifying the denomination of a bank note or the like according to any one 
of the preceding claims wherein the comparison f th reflectance of light from each incremental 
area with that from each of a pre-selected number of other incremental areas taken in a pre- 
selected sequence and the production of th first correlation signal is carried out by producing a 

65 binary first correlation signal with a binary 1 for each comparison where the light reflected from 65 



3-20-00; i :3£PM;RTiS REEDFAX 



: T03 418 0332 



# 25/* 25 * 



GB2038063A 7 



the increm ntal ar a is larger than or equal that reflected from a pr vious incremental area and 
wfth a binary 0 for each comparison where the fight reflected from the incremental area is less 
than the light reflected from a previous incremental area. 

5. A method of identifying the denomination of a bank note or the like according to claim 4, 

5 wherein the said previous incremental areas are the second, fourth, sixth and eighth previous 5 
incremental areas. 

6. Apparatus for identifying the denomination of a bank note comprising means to produce 
a signal p n whose magnitude is proportioned to the reflectance of light from an area of a bank 
note, means to store a representation for the reflectance of light from each of a plurality of 

10 different areas on the bank note, means to form a plurality of multi-bit correlation numbers H, 10 
where the first bit of each number ts a one if p„>p n _ 2 DU * otherwise it is a zero, the second bit 
of each number is a one if p n >p N _ 4 but otherwise the second bit is zero, the third bit of each 
number is a one if p n >p„- 0 but otherwise the third bit is zero and the fourth bit of each number 
is a one if p«>p„- 8 but otherwise the fourth bit is zero, where p n is the stored representation for 

1 5 the reflectance of light from a given area, p n _ 2 is the stored representation for the reflectance of 15 
light from the second previous given area, p n _ 4 is the stored representation for the reflectance 
from the fourth previous given area, p n _ 0 is the stored representation for the reflectance from 
the sixth previous given area and p n „ 8 is the stored representation for the reflectance from the 
eighth previous given area, means for comparing each said multi-bit correlation number n with a 

20 mutti-bit number which corresponds to the same four-bit number derived from a sample note of 20 
each denomination of bank note detected by the apparatus and, on a favourable comparison, for 
incrementing a denomination count for the corresponding denomination, and means for 
producing an identity signal correlated to the identified denomination if the denomination count 
for such denomination is at least equal to 28 and is at least 1.28 times any other denomination 

25 count. 25 

7. Apparatus according to claim 6 and also including means to direct light onto one side of 
the bank note to be identified and means to measure in sequence the reflected light from a 
plurality of incremental areas disposed across the side of the bank note. 

8. Apparatus for identifying the denomination of a bank note or the like comprising means 

30 to direct light onto one side of the bank note to be identified, means to measure in sequence the 30 
reflected light from a plurality of incremental areas disposed across the side of the bank note, 
means for comparing the light reflected from each of the incremental areas with that from the 
second, fourth, sixth and eighth previous incremental area and producing a correlation number 
with a binary 1 for each comparison where the light reflected from the incremental area is larger 

35 than or equal to that reflected from a previous incremental area and with a binary 0 for each 35 
comparison where the light reflected from the incremental area is less than the light reflected 
from a previous incremental area, means for comparing each correlation number with a 
corresponding correlation number for each denomination identifiable by the apparatus, means 
for incrementing a denomination count when the produced correlation number corresponds to a 

40 corresponding correlation number and means for determining, after all denomination counts 40 
have been incremented to their highest possible value for the bank note to be identified, the 
denomination count which is at least 28 or at least 1 .28 times larger than the next largest 
denomination count. 

9. Apparatus according to claim 8 and also including means to output an indication of the 

45 denomination correlated to the denomination count that is at least 28 and at least 1 .28 times 45 
larger than the next smallest denomination count. 
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